
Abstract

According to the Smolukowski-Kramers approximation, we show that the solution
of the semi-linear stochastic damped wave equations µutt(t, x) = ∆u(t, x) − ut(t, x) +
b(x, u(t, x)) + QẆ (t), u(0) = u0, ut(0) = v0, endowed with Dirichlet boundary con-
ditions, converges as µ goes to zero to the solution of the semi-linear stochastic heat
equation ut(t, x) = ∆u(t, x) + b(x, u(t, x)) + QẆ (t), u(0) = u0, endowed with Dirichlet
boundary conditions. Moreover we consider relations between asymptotics for the heat
and for the wave equation. More precisely we show that in the some cases the invariant
measure of the heat equation coincides with the stationary distributions of the wave
equation, for any µ > 0.
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